Role of base excision repair in protecting cells from the toxicity of chloroethylnitrosoureas.
The chloroethylnitrosoureas react extensively with cellular DNA to produce a variety of DNA adducts, including a deoxycytidine-deoxyguanosine (dC-dG) cross-link that is clearly cytotoxic. It is now well established that O6-alkylguanine-DNA-alkyltransferase can prevent formation of this dC-dG cross-link and thereby diminish the toxicity of the chloroethylnitrosoureas. Besides alkyltransferase, DNA glycosylases from various species can also contribute to cellular resistance to the chloroethylnitrosoureas, but the mechanism for this increased resistance has not been established. It is known, however, that several chloroethylnitrosoureas-modified DNA bases, including the exocyclic adduct, N2,3-ethanoguanine, are released by Escherichia coli 3-methyladenine DNA glycosylase II. In the study described here, we examined the possibility that this enzyme might act on the exocyclic intermediate in dC-dG formation, 1,O6-ethanodeoxyguanosine, and prevent-dC-dG cross-linking in this way. However, the presence of E. coli 3-methyladenine DNA glycosylase II does not decrease the amount of dC-dG cross-link formed when chloroethylnitrosourea reacts with DNA, and we conclude that this enzyme does not recognize 1,O6-ethanodeoxyguanosine. Therefore, its contribution to resistance probably resides in its action on other nitrosourea-induced DNA modifications.